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ABSTRACT 



A face mask having a perimeter for sealing against the 
face of a user is incorporated in a continuous positive 
airway pressure mask (CPAP) for treatment of central 
and obstructive sleep disorders. An elongate flexible 
pneumatic cushion seal is formed around the perimeter 
of the mask. An air passageway is coupled to the pneu- 
matic air cushion. An inflatable expandable balloon 
chamber is coupled in open communication through the 
air passageway to the elongate pneumatic cushion seal 
The balloon chamber is inflated to a desired pressure for 
passage of air between the pneumatic cushion seal and 
the expandable balloon chamber at said pressure. The 
pneumatic cushion seal is maintained against the face of 
a user and follows the changing contours of a user's face 
by passage of air between the pneumatic cushion seal 
and the expandable balloon chamber at the desired pres- 
sure. This changing volume of air in the pneumatic 
cushion seal assures that the seal is maintained. A flap 
ring of a flexible membrane positioned at the perimeter 
of the mask extends radially inwardly from the perime- 
ter. The flexible membrane flap ring is formed with a 
central opening for the user to breathe in the mask. Air 
flowing into the mask seals the flexible membrane flap 
ring against the facial contours providing additional 
sealing for the CPAP mask. 

8 Qaims, 1 Drawing Sheet 
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PNEUMAnC CUSmON AND SEAL 

This application is a continuation, of application Ser. 
No. 073,164, fUed 7/13/87. now abandoned. 5 

FIELD OF INVENTION 

This invention relates to a pneumatic cushion with 
sealing device which is incorporated in a Continuous 
Positive Airway Passage Mask (CPAP) used for the 10 
treatment of central and obstructive sleep disorders. 

DISCUSSION OF PRIOR ART 

Central and obstructive sleep disorders may be 
caused by a narrowing or obstruction in the throat of 15 
the sufferer during sleep. This narrowing or obstruction 
closes the air passage of the nose and throat anywhere 
from ten to seventy times per hour, during these peri- 
ods, a sufferer will partially awake and will be unable to 
breathe for lengths up to ten seconds in duration. The 20 
sufferer does not realize that his breathing has been 
interrupted, however the interruptions keep him from 
felling into deep sleep, which one requires to function 
normally. In summary, a sufferer will never get a good 
night's sleep and he \AJ1 not know it 25 

Currently, central and obstructive sleep disorders are 
treated by appUcation of a CPAP system, where air 
pressure is applied through a face mask» keeping the air 
passage open in the nose and mouth. CPAP treatment is 
a successful non-surgical treatment for both central and 30 
obstructive disorders. 

OBJECTS 

Accordingly several objects of my invention are: 
That it creates an air seal between the mask and the 35 
user's face and ensures that the continuous pressure 
necessary to keep the air passage open is main- - 
tained. 

That by utilizing my invention, less air pressure is 
necessary to keep the air passage open than is re- 40 
quired with the current technology. 

That my invention alleviates the need for a tight fit 
between the CPAP mask and the user's face; thus 
avoiding skin irritations and abrasions. 

That my invention makes the CPAP mask self-adjust- 45 
ing so that a user's movements during sleep do not . 
break the seal between mask and face. 

That the user can adjust the pressure to his personal 
comfort level without losing the seal between mask 
and fac^ and further that adjustments to compen- SO 
sate for differences and changes in atmospheric 
pressure can be made without affecting the seal. 

Further objects and advantages of my invention will 
become apparent from a consideration of the drawings 
and ensuing description thereof. 55 

DRAWINGS 

FIG. 1 Side view of a standard CPAP mask with 
pneumatic cushion and seal showing, as applied against 
the face of a user. 60 

FIG. 2 A vertical sectional view through the CPAP 
mask shown in FIG. 1. 

DESCRIPTION 

The standard mask (1) contains an inlet (7) and an 65 
outlet (8) for air. Attached to the standard mask (1) is a 
pneumatic cushion (11), methods of attachment include 
but are not limited to mechanical fastening or adhesi ves. 
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A passageway (3) for air including but not limited to a 
hose) is attached to the pneumatic cushion (11). 

At the other end of the air passageway (3) is a balloon 
(4) or similar device capable of expanding and maintain- 
ing d^gnated air pressures. Also attached to the air 
passageway (3) is a hose (5) containing a valve (6). This 
allows for an increased or decreased volume of air by 
How of air in or out of the closed system (11,2,3,4,5). 

Attached to the pneumatic cushion (11) and sur- 
rounding the perimeter of the pneumatic cushion is a 
piece of plastic or other flexible material called the **flap 
ring** (9) which is applied against the user's face (2). 
Continuous air pressure from the air flow within the 
standard mask, (1), pushes against the flap ring, (9), and 
creates a seal between the user's face (2) and the flap 
ring (9). Said flap ring (9) can be attached directly to the 
standard mask (1) if the pneumatic cushion (11), is not 
used. Said attachment may be achieved by means in- 
cluding but not limited to mechanical fastening or the 
application of adhesives. 

OPERATION 

The object of creating a seal between the standard 
CPAP mask (1), and the user's face (2) may be accom- 
plished in three ways: 

(a) By means of the flexible pneumatic cushion (11) 
held in place by the harness (10). 

(b) By means of the flap ring (9) held in place by 
continuous air pressure from flow of air entering 
from inlet (7). 

(c) By combining means (a) and (b) above. 

(a) The Bexible Pneumatic Cushion 

A hollow cushion is shaped and sized to fit various 
CPAP masks (1). The CPAP mask (1) is held in position 
on the user's head via a set of straps (10). Connected to 
the pneumatic cushion (11) is a balloon or similar device 
(4), which is kept well away from the user by means of 
an air passageway or hose (3). The user admits air to the 
balloon (4) through a hose, (5) and a valve (6), which 
increases or decreases the air pressure within the bal- 
loon (4). The air pressure within the balloon (4) in turn 
determines the air pressure within the pneumatic cush- 
ion (11) as air passes into the cushion via an air passage- 
way or hose (3). The user introduces air into the valve 
(6), the balloon (4) inflates to, an initial starting volume 
and transfers pressure to the pneumatic cushion (11) via 
the air passageway or hose (3). The user can decrease 
the pressure within the pneumatic cushion (11) by open- 
ing the valve (6), thus releasing air from the balloon or 
similar device (4). 

The user can thus introduce an amount of air into the 
system which wiU create a seal as the pressure molds the 
material of the pneumatic cushion (11) to the contours 
of the user's face (2). Since each user controb the 
amount of pressure within his system, adjustments can 
be made to ensure maximum comfort on an mdividual 
basis. Both the integrity of the seal and the comfort 
level are assured even as the contours of the user's fiace 
change during the sleep period since air is transferred 
back and forth between the pneumatic cushion (11) and 
the balloon (4) via the air passageway (3) thereby ex- 
panding the balloon from the starting volume and con- 
tracting the balloon. The volume of air within the air 
cushion may change as facial expressions shift, however 
the flexible material of the cushion (11) continues to seal 
comfortably against the user's face (2). 
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(b) The Flap Ring 

A flap ring (9), with or without the pneumatic cush- 
ion (ii), can also be used to create a seal b^ween the 
CPAP mask (1) and the user's face (2). The flap ring (9) 5 
is a flesible membrane which surrounds the perimeter of 
the mask (1) and is afiOxed to the masL The flap ring (9) 
has an opening large enough to permit the user's nose 
and mouth to enter thie mask (1) in the case of a fuU face 
tnask, or just the user's nose in the case of a nasal face 10 
mask. 

The continuous air pressure and the air flow from a 
source of air 12 introduced into the mask at inlet (7) as 
treatment for central and obstructive sleep disorders 
(and other conditions treated withoa CPA? mask) IS 
pushes the extended side surfsice area of the flap ring (9) 
membrane against the user's &ce (2) as shown in FIO. 2, 
thus creating the desired seal between mask and face. 
Because the flap ring (9) membrane is flexible, it permits 
changes in facial contours to occur without loss of the 20 
seal 

(c) Combining Means (a) and (b) Above 

The pneumatic cushion (11) and flap ring (9) (the 
operation of each having been described above) can be 25 
used together to form the desired air seal Depending on 
the design of the underlying CPAP mask (1), means (a), 
(b) or (c) cnay result in the optimal seal. 

While the descriptions found in the "Operation" sec- 
tion contain many specificities, these should not be 30 
construed as limitations on the scope of the invention, 
bat rather as an exemplification of one preferred em- 
bodiment thereof. Many other variations are possible, 
for example the use of this invention to seal devices 
other than masks or to create a cushioning effect 35 
through use of the pneumatic system. Accordingly, the 
scope of the invention should be determined not only by 
the embodunent illustrated, but also by the appended 
claims and their legal equivalents. 
I claim: 40 
1. A breathing apparatus comprising: 
a face mask having a perimeter for fitting against the 
face of a user, said face mask having a breathing air 
inlet for flow of air into the mask and an air outlet 
for flow of air out of the mask; 45 
an elongate flexible pneumatic cushion seal formed 
around the perimeter of the mask for flexibly en- 
gaging the face of a user and forming a s^ to 
prevent flow of air between the perimeter of the 
mask and face of the user; 50 
means for mechanically securing the face mask on a 
user with the pneumatic cushion seal held against 
the face of the user to form said seal; 
an air passageway coupled to the pneumatic cushion 

seal; 55 
inflatable, expandable and contractible balloon cham- 
ber means coupled to said air passageway and in 
open communication through the air passageway 
to the elongate pneumatic cushion seal, said bal- 
loon chamber means being inflatable to an initial 60 
starting vohmie to provide a desired pressure, said 
air passageway permitting passage of air back and 
forth between the pneumatic cushion seal and the 
expandable and contractible balloon chamber 
means substantially at said pressure 65 
said balloon chamber means being expandable from 
said initial starting volume to an expanded volume 
greater than the starting volume when receiving air 
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from the flexible pneumatic cushion seal, and being 
contractible when air flows therefrom into the 
flexible pneumatic cishion seal; 
whereby the pneumatic cushion seal can be main- 
tained against the face of a user and follow the 
changing face contours during user movement by 
passage of air between the pneumatic cushion seal 
and expandable and contractible balloon chamber 
means substantially at the desired pressure thereby 
changing the volume of air in the pneumatic cush- 
ion s^ in response to user movement 

2. The apparatus of claim 1 further comprising a 
second air passageway, branch coupling means opera- 
tively coupling said second air passageway mto the first 
air passageway at a location between tiie pneumatic 
cushion seal and balloon chamber means* and valve 
means located in the second air passageway for control- 
ling inflation of said balloon chamber means from a 
pressurized source of air to the desired pressure and for 
controlling release of air from the pneumatic cushion 
seal and baUoon chamber means for adjusting the vol- 
ume and pressure of air in the pneumatic cushion seal 
and balloon chamber mfanv^ 

3. The apparatus of claim 1 further comprismg a 
source of pressurized breathing air coupled to the face 
mask breathing air inlet whereby the face mask com- 
prises a continuous positive airway pressure mask. 

4. The apparatus of claim 1 further comprising: 

a flap ring secured to the face mask and formed 
around the perimeter of the mask comprising a 
flexible, flappable membrane extending radially 
inwardly from the pneumatic cushion seal on the 
side of the pneumatic cushion seal which is adapted 
to be adjacent to and engage the face of a user, said 
flap ring having a central opening for user breath- 
ing into the mask and an extended side surface area 
adapted to he loosely m front of the face of a user 
around the inside of the perimeter of the mask in 
the absence of air flow, said flexible membrane 
being, constructed, arranged and oriented so that a 
flow of air into the mask pushes the extended side 
surface area of the flap ring to lie flat on and follow 
the face contours of a user for increasing the seal of 
the perimeter of the mask on the face of a user by 
developing a seal between the extended side sur- 
face area of the flap ring and the face of the user. 

5. The apparatus of claim 4 wherein the flap ring is 
adhesively bonded to the pneumatic cushion seal and 
extends over the side of the pneumatic cushion seal 
adapted to engage a user's face. 

6. A breathing apparatus comprising: 

a breathing face mask having a perimeter with bear- 
ing means for fltting agamst the face of a user» said 
face mask having a breathing air inlet for flow of 
air into the mask and an air outlet for flow of air out 
of the mask; 

means for mechanically securing the face mask on a 
user with the bearing means held against the face of 
the user; and 

a flap ring secured to the face mask and formed 
around the perimeter of the mask comprising flapp- 
able flexible membrane means extendmg radially 
inwardly from the perimeter of the mask, said flexi- 
ble membrane means for lying loosely in front of 
the face of the user radially inward of the perimeter 
of the mask in the absence of air flow notwithstand- 
ing palling of the mask against the face of the user 
by the mechanically securing means, said flexible 
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membrane means also for being pushed in the pres- 
ence of air flow to lie flat on the facial contours of 
the user thereby developing a seal around the pe- 
rimeter of the mask between the the flap nng and 
face of the user; . 
said flexible membrane means including central open- 
ing means for allowing fluid communication be- 
tween the mask mterior and the user and extended 
surface means to contact the facial contours of the 
user. 

7. The apparatus of claim 6 farther comprising an 
elongate flexible pneumatic cushion seal means formed 
around the perimeter of the mask for flexibly engaging 
the face of the user and forming a seal to prevent flow 
of air between the perimeter of the mask and face of the 
user, said flap ring being joined to the face mask over 



the side of the pneumatic cushion seal means adapted to 
lie on the face of the user. 
8. The apparatus of claim 7 further comprising: 
an air passageway means coupled to the pneumatic 
^ cushion seal means: 

and an inflatable expandable and contractible balloon 
chamber means coupled to said air passageway 
means and in open communication through the air 
passageway means to the pneumatic cushion seal 
means for passage of air through said air passage- 
way means back and forth between the pneumadc 
cushion seal means and expandable and contract- 
« ible balloon chamber means in response to user 
15 movement 

« * * • • 
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